Differential effects of freezing on total hepatic peroxisomal fatty acid oxidation and on the rate-limiting enzyme, acyl-CoA oxidase.
Fatty acid oxidation defects can be acutely fatal, leading to the collection of tissues which are frozen for future analysis. Since peroxisomes can also oxidize long-chain fatty acids, differentiation of the contributions from the peroxisome as opposed to the mitochondria is important. We studied the effects of freezing and storage of rat livers on peroxisomal and mitochondrial beta-oxidation as measured by cyanide sensitivity of the oxidation of [1-14C]oleoyl-CoA to 14CO2 and acid-soluble labeled products. In addition, we examined the effects of freezing and storage on the rate-limiting enzyme for peroxisomal beta-oxidation, acyl-CoA oxidase, by the H2O2 generation method. Marked reduction in the oxidation of [1-14C]oleoyl-CoA was found for both peroxisomal and mitochondrial systems upon freezing at -18 or -70 degrees C for 2 days which declined further on storage at these temperatures for 12 weeks. Loss of activity after freezing was greater for the mitochondrial than the peroxisomal beta-oxidation system. By contrast, acyl-CoA oxidase activity was resistant to these changes, maintaining prefrozen activities despite storage for 12 weeks. The contribution of the peroxisomal system to beta-oxidation was 32% of the total rate of oxidation of [1-14C]oleoyl-CoA in the rat liver. These findings indicate that the contributions of the peroxisomal system to total fatty acid oxidation may be considerable, that freezing of the liver results in drastic reduction in enzyme activities of both peroxisomal as well as mitochondrial beta-oxidation, but that the rate-limiting enzyme of the peroxisomal system, acyl-CoA oxidase, retains full activity despite freezing and storage.